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Abstract of JP2001 085465 

PROBLEM TO BE SOLVED: To prevent a layer insulation film from cracking due to shocks in the wire 
bonding of a semiconductor device, having two or more layers of bonding pads laminated through the 
layer insulation film and bonding pads having a multilayer structure, where the upper and lower bonding 
pads are connected electrically via connecting regions piercing the layer insulation film. SOLUTION: 
This semiconductor device is manufactured by forming crosswise intersecting through-trenches into a 
layer insulation film 17 on bonding pads 16 formed on a semiconductor substrate 15. embedding a 
metal layer 20 into the trenches, forming an upper layer of bonding pads 21 thereon, and repeating 
similar lamination by the required number of times. The through-holes of the layer insulation film 
between the upper and lower pads for embedding the metal layer are not holes discretely disposed in 
prior art but formed like grooves to avoid crackings, resulting from the reduction of the layer insulation 
film area. 
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v vt±mx>T< yy^ v y tiffin**., mvm 

yf-f >^y H i:19fBUi^y-r -f v^y H t tfm, 
£SLT. iiulET/f tf^x-r K±«>JMIttttlt 

a. 

[ft*3S4 ] m i ^.fyf ^ y^N-y Y±.izm i 

Wi^U®2^yf^ V7>N°-y Ytffim* 

ti . $ ^> tiafem 2 ^ yf 4 y ^ * -y H±(cm 2 
Bwe»K^Lrm3<o#yT -f y^y 

3cr>#>T< >7^ y YiffiS.liZ*5miiZtiimZtlX% 

&&mffi&(?)#y? < yyn-v Y*^h?mmmx° 

fo~>X. 

mm 1 &x/9t 2 nmmemmwmz tv/z&m&w 

xmzmv&mLvmttvnmmzmnmtmzftm l 

x. znz'ticomffiimmzmm-cDBttRts^&z 
^ru mm-nmmx'&mtiteimcvmviizftmL. 

tvtz mm 1 eommmmco^m^ . m^m 2 <o 
® rasestffiio hu tm^nminzn^ h * 0 tc . * 

^j$^mrie^2^^^^#s(i:. Kriess 
1 cDmmsmmcommm^conmmzn^^xo t, 
w?*uia$*vo^.i t z*mt-r&*m#mw.. 

[0001] 

mmk*tt&*mmm.®n±<r>xy c r < yyn v v 
*m^h^wmmzm*h tco-c** . 
C00023 

r, ft&m-t&WL-thxy? < y?>* v k«*>t«" 

•y H t IMJ t y K <0«^{± , ^^SOS&JgjS^ 



*yr ^ y^rw Ymz$>zmwtimmzMtfLztit:& 
$wffla$:mtx'n-oX\,->ti. zcnxoiztfyfjy?' 

<7)#yr-f y^'y K^cOMSSicior. li^<7)^ 

wph?\s? v y?imi?mLthfrt>xhz>. 
y?4 yy^v Yfflkimmm<?>&m&MktzLx^& 

<DT'J>£>. 

C0003] wf. femcoimftim®3&<7)Tmw!Mt 
*i&EmLTf±jmxtn3mw&tpb%&#yT4 yy 
/^•y Ym&mt Lxmfflmmtz®Mmm t Bi8.2ft*: 
^mwmm^mk^m^^xmm-th . 

[ o o 04 ] 02 0—03 sim^n^y? < yyn-y 

fettjv^T (a) \mmm. ( b > otsht 

[000 5] S-T. H2 0^-fJ;a^. 
8§*^$^#^#c«« 1 XtcT«^°-y Hk^^V 
=f< y?n~, Y2*mf$L~?h. *cr>m. Zcr>±.izmfflm 

SR3*«t«L (H2 i ) . mizzcoi.iz. mxy? 
4vyn*> Y2±<?>mmmm3t l z&mL (nmn) 5 

Zffln-t&ti)sbcr>-?X7t LX. ffifMOiP^^- 
ymi-&y*hu : Jxb/<:i?-y4£Bf8,L (02 

2) . H5^x v f-y^J:0»lffl(ei8l83fc«^A* 
fc^MREKSitfcBBPffl 5 2rSIiJiE Lv ^JT^^ 
t (02 3) , 7* hIx->'Xh/N^-y42r^*LT*g 
msSr^-TS (024) . 

[0006] »wr8NS?L5 ^TJf^>-TV y^-y H 
2J:*ii*>f^ V^N' y H 7 t *&mt &t&#>+- 

?y. *9vir4 yjj Ymf? yyx^ymmmm* 

t?%&&mm 6 (02 5) , tpfflmcDtfyy-' 

<y7^-vYt%&&mm$:imL (126),^ 
f^. ^^N°-y H 7 ^JBfiR-rifcftcO^ * 

M/»h^^-y8^ML (02 7) , ClfL^-7X 

9tirX&mi&7*YJ4z.«/i-yyL (028) . 7 
^ vv=jxY^-y8i:W^Lx^mm^y^^yy 

>^vYlZm&tfrh (029) . 
[0007 ] ^Cl3&>j5>t±. BUieL^02 l~02 9k|5j 
^coXg^^Oil-r. -f=5ri5*>. ffl^yf^y'^ 
•y K 7±C®^^!^ 9 £tm. L (030) , Hfc-tO 
±ic. +H«jKyT-f y^^' y H7±^«ia»ISBI9tc 
iMll (RfflTL) ^^P-r^^tO^X^kLT, 

V10S:ML(S3 1) , Y?4 Xy-f-yftz X 0« 

^^M9 (c«^^«t4Mftii«$*ifcBipa 1 1 ^« 

aiIILv«WC^i»»jRL (032). y^hUi^xh 

j^-y\ ozmiLxmmii izmm-z (03 

3) . 

[0008] i^tgai iwsi^yf^ ym 
•v \*7t±M#y-T4 yy^y Y\3t tw&thish 
<n^?y. +*yir4 YRVfyyxy-ymmffi 
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mfre>%&&mm 1 2 (03 4 ) , 

(Dtfy^j Ftzz&mmi 3&tmL <H3 

5 ) . -?-cOf&. ±JftfyT4 y^y H 1 3*JgjK^& 
fctfXO?* H/^WV-yi (H3 
6) . Cil^-7X^i:L-C^JSM13^h*7^Xy^v 
(1137) . 7:rM/^hA7-yi4$-iiL 
TJJf tfy-f-r y^y H 1 3*»J«LTftrtW-* (12 
38) . 
[0009] 

**cs?dsn<:*«fL5, 1 1 *tt&mffiim.mz, 
mtcomimmiztte&'yx ? ? -y ?a*fs&u **ia* 

rft^nwt* 5 ** t V* s rasa** o Jtfe? 5 -y ? 
mm<D®.m*&ti lx\ ^±msmmt . ss^o * ? 
c 0 0 1 0 ] *«bb«. immkcDmm&imm-z t 

COT. "74^— #yr-r y^KfC0«^«ti.^y7 r >f y 

tt< -tztifix-z &*mi*mwzmm-tzzb t 

[00 11] 

[0012] -wr*)-^ 1 <r>mmzm&*m 

wmmt. mffi&m&ftLxTmxyT 4 >y^ v v 
b±m#>T4>7;<<vYbtimmzti. mimmtm 
<®zm®ijftiznmt2>immmiz <t 0 MET/i^yx 

4 y^Sy HkB?l£±il7Kyx-f y^V^y KfcaWBRW 

5^«siig-r-*or. itettiMtMi*. mEJeiatt« 
luzmm&mmftm Lxm&ztix^&zbzmmb 

[00 1 33 tLhcOi 0 «c, *$&m. Tm*>T 4 y 
fe?L*WJBi?L&Kft&<0-C«'Sr<. $tf<y)«iI7l2:^ 
cfxt J: 0 , -74 t-fxf 4 y^<r>mm^^bh *y 



ZbtfX'%%. 

[0014] imwffimz&^x , fluiE/f HJfeiHiitcjej 
■y ^'±coffl[s^fe^Ma { 1s^oa«(c^f]$i^•cv^l, ) lk 

##*U*. «tt<0«il?L*«B«(cS3IS-t*rT. Til 

±®t,z%&>z-ez> z b aw x m^mm<m^mz \m 

[0015] ttz. llicoffimz&^X , #W$itfcJi 

u ji»R-<^iapST««fcaBi]EL,<ii»ij-m<f. 
-fw^f -f ymffimzamiz&mzttmx'Z &b^ 

[0016] *iiBj<ofB2<o«jst:«&im»fi5satt. 
^ i to^yx y^/N'y H±tss i <o«aw&»K*^t 

1<r>i£V=T4 y^N' y h'±^2<7)S^*£^!l$r^-LT 
^3 corffyx -f y^ y h'a^)l$ix. ItilS^ 1 

2 coJis^jm-e^-e na®7f mtjei^ *# 

jWtW$*iT1MEI(li , ^2S.tx^3co--Kyr y^N- 
•y h' a«fflSfc:«»W(c««$ iir =5: & ^JBWJtw^y-r 
y ^y * y H S: frtS ^MIT* o T . MI2II 1 S 

h mm^m^conm^zmmmtmi^m Lxm&z 
mm&nmttnnmiumBmz&mLx. *ti 

m-cowmx\ &£i,<imw%mzm"&mz. mn 
ztu-zimcD&ViizftmL. #<mztit:imm 1 <r>mmi 

mjuzttfa-rzxoiz. ttz. ftmztit:mm2<?)M 

nmiizttftth x o iz. ttivtvEMZtLX^szt 
zmibtz. 

[0017] zoffiftuzxtitf^ miz, *mz<m.-th 

smmcom t m^mmn t own mornm^ *±.m<o <t 
oiz-rzzbizzix. ±mx'b&w,2<r>mmMmcn> 

mconzii . &W&m%b'fii&<7)^tt$\W3mZtit: 

Tmx$>z,mi nmmmm&mwmmmymwz 

tl&C0X\ 74^#>T4>?'(7)m&lf&P>t>tlh. 
[00 18] 

iwmmm<nmm\ or. *&w<r>mm<r>wmz^ 
x, wmzm^xmmizwm-h. 
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[ 0 0 1 9 ] HI HI 1 9 tt*RH^*ft£&«>8& 

( A ) tigfrEH. ( B ) {i¥H0-C'*S . Zix^m 
li. H2 0— 03 8£ffifiH;:3JffSjI<7);KV'T -f 
•y h'gfrfrW*£*LT^&. 

[00 20] HlC^idtC. ¥##*®[h1S8 
)WBlRSnfc*W«cS« 1 5 ±fc 1 ffi**J 5 0~ 1 0 0 ix 
mcrfrmXyri yyn-y Y 1 6 
**>±fc:«Slie»Rl 7£if«L (H2 ) . mz*<?>±. 
tZ. TM^sf-i >7s* v Y 1 6±»I»il 7fc 

»iifLl 9ZBfc?Z>tz#><?)-?x?kLX. 7*Y\/ : J 
XYJ^-yiQ^ffiffcth (03) . 7*h\si?XV 
n?-y\ 8U2T/1 -K^T 4 yyny Y 1 6 tc*tl&t 

6. &^T-F54x-y*y^teJ:D«atttSKl7£l! 
iR6tycl&*L (04) , y* h\s : JxhW->\ 8£ 
BfcSLTJBWLl 9*Bfcth (05) . #£>*U>SS 

LTfg^R (fflitt) *>JtiI?L«:#jRL"0**. HlSc?> 

Siimi 9 a*£ii-rs doctor, T»*>-r * 

SN-*ftt^)|iIIB«»0. 5//mt'*>l.. 
[0021] i!^Tmffl?Ll 9t,ZTmynyy-'4 
H16 fc&tfD+ISWiJiC'T 4 y^^-y H 2 1 fc Sr«mW 

mmmBs&t?> me) . *mm*>T<y 

y^y FfcSr*. Caji.tfTykS-^A-^^ifj&^'Sr-g, 
&JSBI2 1 SrtfMSL (07 ) . 4flW>lf>"5*-f 
h'2 1 ZBf&i- &fzibcr>7* YWXYW—y 2 2* 
BtfCL (08) . Ztl£~?X? tLX&mm2 lZYy 
^x 7 fy/L (09) , 7*b^^7-y22 
£HS*LT<MSW#:'T4 >^N' y H2 1 Zm&th 
(010). 0C*Lfc+B*fyf 4 y^/N° y F 2 1 
tiTJItfy-f 4 y^t* h* 1 6 X 0 i^-L^i£Ji*# ^ 

[0022] mz. $>fgm#>74 Y 2 1 ±fc 

«^*fe^2 3$rit«L (011), +0i;K>f^ 

^s--y h 2 1 ±.<nmmmm. 2 3 &csii?L2 5 zmi&t 

&tztbcr>~?X7 tLX . 7* hV -J XV 2 4* 

Bfcth (012) . 7* YWXYJ*?— y 2 4\,Z\t 
+fiHi<yf< vyn-y Y 2 l \,zftm^hffl®H*,zWi- 
* (fflStt) <7>gi§P*<JBj£§iVO^. f =5r*)*>, 

^« $ ai^i * fi-r 5 M5^?$#obs§p tftmiofo tea 

I J'^^lC3<^-r & J: o \,ZB&& ttX V » I. . #V F 9 



>fx.yf-y^K:J:0JBia»»l«2 3*a!«Wtcl»*L 
(013) . 7*M^'xhyN-?-y24£l&3cLTK 
ffl?L2 5 S (014) . #<b*U>KSI?l2 5 

is, Hui£Sii?Li 9tmmzmttx-. mwrntfrnmu 
foiz£gLX£i*bixft=?#. mmm <F>-mmizB 

«Uv^4. H^Kiim 2 5 ^*3SH-ri. z\klz£-> 

x. *mm#yT4 yy^ y y 2 \±.<r>immm2 3 
im&Ltz&Rtzimizttmzti. mm**»2 
immjjmzte=F&mzmizti&. mmwm23<r> 

m« cr>m* . V ^-TtL t 1^1^ mCOBSIE^- 

bx'*>*). Mf8Ujmzmmi-&n&b<?)®mimo . 5 

y^N' y H 2 1 £j&C-C±«fc>JtS!»2 5 (A, Tffill^S 

a« 1 9 1 ffl-imizteBf&zti%\,\ matt, two 
i 9 (Dm^coco^miiMiz^m^mmm 25% 

1 7 co#ft k « . *> J: 3 k'lE%B<?>4 TM&kttft 
!>. *fiaJT(i, IliiI2 3^&li. ®ra*£^lll 
7 5nm1?tih£o< l zB'fct&» z\coJ:5tz-t&c\blz 

x^x. mmtmj&2 3<7>&mz. JBiat&RHi 7^ie 

^•^H^a^KB$ix^4-?eoac7)^-f ! iii: 

mz&-f-%m&h x 0 izmmztiz ; t t-^s . 

[0023] M^T«a?L2 5lc4'^)I^yT>f 
•y H 2 1 i: JJ,fyf 4 y^-y Y27 b ZmmMzig 

T>co&mffiikfrt>%z>&mm2 6ZM&>&x-. mmm. 
mzBf&~?& (015). zco®. tmm&ntfyTJ 

&&mm2 7£tmL (ii6), ii^yf^^ 

•y K2 7$r^-ri»^:4607=r 
^)^fi£L(017). ^ft^vx^i: LT^miK2 7S- 
H^-fx-y^^^L (018) . 7tM/xXhA7- 
8^^*LT±il^y7-V yy^-y Y2 7ZB®.~r 
h (01 9) . M^LtzlMtfy 7 ^ yy^y Y 27 i> 

*fflm#yT 4 yy* y v 2 Kv^rmizKLx . 
it. m-x-i>. ttc. >\^<xi>xw 

[00 24 ] Zcr>£olzLX3mffim(7)Xy7j 

••/Ymmtf^sfctz* 

[0025] ±iicr>m o^BJt-ti, if-yf ^ yy^ y 
Ymffltmm-z&mmitmm 17,23 comtm® 2 

0, 2 6&Bf&-t&tz&>c?>mmill 9, 2 5(S. StSJcL 
tzKtf.X'ltt< . *S«l^r6]t35M-r-?»^^»«kL, 
dfUcioTtfyr-f y^N' y H®^®^*e^Ml 
7 . 2 3 ^Stc^^ffirttcfc^T&^^^SiI-r 

*«^T-tt. dfv-r-f yy* y HJHSlOWSatetSK 
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rntmmz ?yy? im&Lti t lx t . ? 5 •/ ? 

*<*&3&«, ASBmiiHRKtttt^fc ft it ft . 

^ ^ izizz %®mmi>^x i>77y?% if*>'%fe-rft 
[0026] iMsmmnmmx'ii. ^mm^y? 

4 V 2 1 0±iil<7)^ra^)K2 3CD£-e,(i. «f 

^JI^T 4 y^N' y Y 2 1 OTH^Jl^^ll 1 7<7) 

ix-rix ( mco 1 ja+sran) ewaw-mft «t 0 izm 

<3ft«0l!ra5<0^4Ni*ISM«Kl 7oaSfLl 9tcil 
ft&*ftfc£»12 0fc*ro]-tftJ:5fc:$rD, 

i:#T£ft. 

[0027] — mzli, tfra/i^y^-f i^vC-y H 2 1 

n±T<^mmi&am^A^smt < &</) 1 32+ shps ) 
<7)¥-ftx%<mmz~nxx^xi>. ^ftv^i^r-fv 

KWJUBfcTJB^fttffifcftfifflCfc-aTfc. M 

m 1 9 . 25 tmwttxh hz.t xmmm<mm& 
mti&tf* *<mm* (mcDim+mmm) <r>*Kt* 

iffli ft i o (ciES Lfc fc £ X 9 t /h* v ». 

[0028] jje<^tr»ift*>™£R£ 1 in# 

BBH-ciea^^flBtktTv^ft**. seyMxttsm 
nzti^mizmfeztL-f. ff«o<i^ ft z t 

Zco£o%m-&X'fo^Xi>. ±M<r>S)CD<P'btfTm 
«JMiitf5*+jfc«fcffiW-ftJ:3fc:, atfc, ± 
JB<OJia«^)i»4>ife»K:T«wft<o+^3&«tfl[SB^ft <£ a 

[00291 it, JtJEtf>WCUU JIRN&ltffia&SHI 

mm&cDtzfrnmmmzwMJifoizm-ttizv&mft c£ 

SM-r&ifr&x'b^xitfrtjb*^ ttc. nmrnzm 
mxftizmwtr. mui-^mz^^^zm^m 
m-rhm&LXh^xiiZw ttz, mcomm^^-x 
h-?xi>£^. i>^5ft^. ±M&m<r>mm<?)£oizmm 
mimfmizmmmJifoizmmLx-gMZit&ijtf. m 
mtmm^-^WiA^^zm^ixhcox. =s-s^ 
mmiimtz&tnx'. ? ?<?m£$: ^nthz. 
k*<m*ft„ 

[0030]$ uzi^knBmx'iimmsBmzftL 
xx>^r< Ym^mnmzixtzmm^z^ 
^TR*Lfc#. *>-x-r Y^Amvxtmm 
ztifzmmmx'h~>xi>£<. znm^mrntcmm. 

wl 1 )! LX'Wfct ft - #ti}3fcft .liiliv^o iX'i) 3 ^ 



[003 1] 

[fSBJKOSSHI] tLh^iotc. *»!BC**L0r, TJftf 
EBSftfc?Ltt^*SI?l£R*tft^trtt$r<, 

£fc#-C#ft. 

[0032] 4fc, SSffiHULh^d-'yx-f y^-y H 

hmwm®.v>mft<mwiffi$Aznifr?& «t a tea 

*MW«r$6(c«ftrC£ft. 
[HMOfS^iiBB] 

[01 ] *wm*mwmw.<n>*>? < y®co 
(b> {i^ffia-c^ft. 

[02 ] *^^ftni«#yf y^N*>y vucd 
-ieais*KWft xsH-c* 0 . ( a > liBfiBH. 

(B) (i^H0T'?>ft. 

[03 ] ^mcr^mmnxy? < v?n -, m<D 

-Wtxm*BlWftXSEI-C25 0, (A)JiBrM0. 
(B) JiTIBBITfcft. 

[04 ] ^miv^wsmn-xy? < yf'^y v&co 
-gmimzim-? ft xmmx$> 0 . ( a > ti»fB0. 

(B) {i^B0T'S>ft„ 

[05 ] ^^(^iftSKE^^y-r^ y^N' y H«»<0 

-«Btxe*KH^-« xsht* 0 . ( a ) immm. 

( B ) li^-WiMX'fo ft . 

[06 ] *^o^#:^a^--if yfV y^N' y H»<0 

-jBstxs zwrnt ft xsht* 0 , ( a ) immm . 

( B ) (i :s F®0"CJ> ft . 

[07 ] ^HJiO^ttisgKiDtfyx-r y^N'«y h"^ 

-waxesrKWft xsH-cft 0 . ( a ) nmmm. 

(B) {4Tffi0TS>ft. 

[08] *&wo¥mimw<7)#>7 s J v&co 
-gmzmzwiW't ft xig0T'£> 0 . ( a > limmm. 

(B) (4^ffi0-C'feft. 

[09 3 *%ty<7)tmtmW.<?>X^T : 4 ? h'SCO 

-mgmzwmrzjLwmx'b 0 . < a > t4isrH0, 

(B) fi¥K0T'£>ft. 

[010] *%BJO#«#:^ac0^yx^ y^N' y K» 
<0-«3Sie^»W- ft XSH-Cft D> ( A ) (4Br® 
0. (B) ti^ffi0T'S)fto 

[011] *%BBco^«(^a^)^yr 4 y^/N' y HIS 
OHKaiS^BWH'r ft XSHT* 0 . ( A ) {4Bi® 
0. (B) ti¥ffi0T'£>ft. 



(6) H2 001-85465 (P2001-85465A) 



[Hi 2 ] *mi<n*mvmwc?)#>T < yy^y ksb 
m. <b) i&mwz'&h . 

w-«JtlS*»»!WiIBErC2b9. (A)«jSf® 
0. (B) ti^Bia-Cfc-g.. 

[014] ^Bfl^^^a^JJO-r 4 V^/t-y H» 
<o-«JSie*»W4JDBHT-*0. (A)ttKBS 
EL (B) HPRBEIt**. 

[015] *f^Jl«o¥*g#3lg<D*y7 r >r yf/iv KSB 
<^«^fi*BW*4XgEIT*9. (A){±Brffi 
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